We investigated the causes of blindness and moderate to severe visual impairment (MSVI) in the Niğde province of Turkey using the disability health board records of the Niğde State Hospital.
INTRODUCTION
Blindness and low vision are important health problems with grave economic and social costs. According to the World Health Organization (WHO), there are 285 million people with visual impairment worldwide (1) . Approximately 40 million are blind and a 25 billion have low vision. Population growth and aging causes an increase in the number of people affected by blindness and visual impairment (2, 3) . The prevalence and causes of blindness and visual impairment are important for planning public health policies, allocating the budget for health services, and raising public awareness of visual impairment. Bourne et al. reported that the leading global causes of blindness were cataract, uncorrected refractive errors, and macular degeneration (4) . They also reported that for moderate and severe visual impairment (MSVI), the leading global causes were uncorrected refractive error, cataract, and macular degeneration. The causes of blindness and MSVI also differ substantially by region (4) (5) (6) .
Population-based cross-sectional studies are necessary to obtain data about the epidemiology of ocular diseases, but these studies are expensive and time-consuming. There are limited studies investigating the causes and prevalence of blindness and MSVI in Turkey. One study conducted by Negrel et al. investigated the epidemiology of blindness and low vision in southeast Turkey (7) . They reported the prevalence of blindness as 0.4% and low vision as 1.5%. Cataract, corneal opacity, and glaucoma were the main causes of blindness and cataract, and refractive errors were the prominent causes of low vision, according to their study.
Due to the scarcity of population-based cross-sectional studies, the various disability registries can be helpful in helping to determine the principal causes of blindness and MSVI and in setting the priorities of the health services. In Turkey, several benefits are provided to the disabled, such as tax reductions and allowances, increased employment opportunities, financial support from the government, early retirement, and use of special education services. To benefit from these opportunities, one should certify his or her disability status by the disability health board report for the handicapped, which can be acquired from one of the health institutions authorized by the government.
In this study, we investigated the causes of blindness and MSVI in Niğde, a province in central Anatolia, using the Niğde State Hospital disability health board records.
MATERIALS and METHODS
Niğde is a province located in the central Anatolia region of Turkey. It has a population of 346,114, according to the 2015 census. The Niğde State Hospital is the biggest health facility of the province and the only one that has a disability health board. In this institution, patients with vision problems apply to the disability health board to get their disability certified by an examining ophthalmologist, who is a member of the disability health board. Using the Snellen chart, subjective refraction status is determined, and best corrected visual acuity (BCVA), measurement is performed. Anterior and posterior segment examination and intraocular pressure measurements are carried out. Visual field testing, optical coherence tomography, and ocular ultrasonography are also performed if necessary in the same hospital. If electrophysiological testing is needed, the patient is referred to the Department of Ophthalmology at the Kayseri Erciyes Faculty of Medicine, which is the nearest facility that can perform these tests. The results of the examination and the tests are collected and the patient's visual system impairment rating is determined. These data are collected and recorded in the patient's file and a report is given to the patient.
The patients who applied to the disability health board of the Niğde State Hospital between 2011 and 2015 were included in the study. All of the authors were working in this facility at that time period. The patient's files were evaluated retrospectively by the authors. The demographic characteristics and the causes of visual impairment for each eye were also recorded. The WHO has proposed changes to the definition of blindness and low vision described in the International Classification of Diseases (ICD) (8) . The term "low vision" has been replaced by two categories to avoid confusion with those requiring low vision cares; moderate visual impairment (category 1) and severe visual impairment (category 2). This classification was used in the International Classification of Diseases (ICD) (9) launched in June 2018 to describe visual impairment. This classification was used by the authors for identifying and grouping patients into blindness and MSVI groups. The BCVA of the better-seeing eye having a value worse than 0.05 was accepted as blindness and a BCVA value of the better-seeing eye being less than 0.3 but at least 0.05 was accepted as MSVI. In patients with visual field loss, a visual field of the better eye less than 10° in radius around the central fixation was accepted as blindness. The cause of blindness and MSVI was determined using the causes of vision-loss in the better-seeing eye. If there was more than one cause of visual impairment in the better-seeing eye, the underlying cause or the disorder causing the greatest limitation of vision was determined by an agreement between the authors. For investigating the causes at specific age groups, 3 age-based groups were formed: 0-14 years, 15-49 years, and 50 years and older. The overall specific causes of blindness and MSVI were identified. Also, age and gender specific causes were evaluated.
Some of the rare diseases, are grouped under more general and inclusive topics like "disorders of the globe" in our study. Some diseases are grouped under the name of the common late-stage appearance of the affected tissue, such as "corneal opacities" and "optic atrophy." By doing so, we aimed to make the manuscript easier to read and to avoid confusion. The corneal dystrophies, traumatic corneal pathologies, scars, and other acquired or hereditary corneal diseases are grouped under the topic "corneal opacities." Likewise, phthisis bulbi, traumatic loss or surgical removal of the eye, and congenital anomalies or absence of the globe is grouped under the topic "disorders of the globe." Optic atrophy includes primary and secondary optic atrophy. Consecutive optic atrophy (optic atrophy due to diseases of the retina and/or the choroid) and glaucomatous optic atrophy is not included in this topic. The other group consists of uveitis, retinopathy of prematurity, retinal detachment, and retinal vascular diseases other than diabetic retinopathy (DRP). In our study, the hereditary retinal dystrophies (HRD) group comprises all hereditary dystrophies of the posterior segment, except retinitis pigmentosa. The frequency of retinitis pigmentosa is given separately because it is very common and is one of the leading causes of blindness and visual impairment in Niğde.
The study followed the tenets of the Declaration of Helsinki and received approval from the Niğde Ömer Halisdemir University Ethics Committee. For this type of study, formal consent is not required.
The SPSS (Statistical Package for Social Sciences, Chicago, IL, ABD) version 19.0 statistical program was used for conducting descriptive statistics and comparing groups.
RESULTS
During the study period, 335 subjects were recorded as blind. Of these subjects, 155 (46.3%) were male and 180 (53.7%) were female. The mean age of these subjects was 56.7±25.5 years (range: 1-101 years). When we look at the age groups, 25 (7.5%) patients were in the 0-14-year age group, 98 (29.3%) patients were in the 15-49-year age group, and 212 (63.3%) patients were in the 50 years and above age group (Table 1) .
In our study, 381 subjects were recorded as having MSVI. Of these subjects, 199 (52.2%) were male and 182 (47.8%) were female. The mean age of patients in this group was 57.6±24.6 years (range: 3-95 years). When we look at the age-based subgroups, 23 (6%) patients were in the 0-14 age group, 111 (29.1%) patients were in the 15-49 age group, and 247 (64.8%) patients were in the 50+ age group (Table 1) .
The five main causes of blindness were retinitis pigmentosa (14.6%), AMD (12.2%), diabetic retinopathy (12.2%), optic atrophy (11.9%), and glaucoma (9.6%). In the MSVI group, the In the blindness group, the leading causes were AMD, retinitis pigmentosa, and diabetic retinopathy in the decreasing frequency for females, and retinitis pigmentosa, optic atrophy, diabetic retinopathy, and glaucoma for males. In the MSVI group, the leading causes were cataract, diabetic retinopathy, and AMD in decreasing frequency for females, and AMD, cataract, and optic atrophy for males.
When we look at the age groups, the leading causes of blindness were HRD (32%), optic atrophy (20%), and disorders of the globe (16%) in the 0-14-year age group. In the 15-49-year age group, the leading causes of blindness were retinitis pigmentosa (24.5%), optic atrophy (16.3%), and HRD (13.8%). In the over 50 years group, the leading causes of blindness were AMD (19.3%), diabetic retinopathy (17.9%), and cataract (12.3%) (Fig. 1) .
The leading causes of MSVI in the 0-14-year age group were optic atrophy (39.1%), degenerative myopia (17.4%), and HRD (13%). In the 15-49-year group, the leading causes of MSVI were HRD (18%), degenerative myopia (16.2%), and corneal opacities (13.5%). In the over 50 years group, the leading causes of MSVI were cataract (25.9%), AMD (25.5%), and diabetic retinopathy (18.2%) (Fig. 2 ).
DISCUSSION
In this study, we evaluated the causes of blindness and MSVI in a medium-sized province in the central Anatolia region of Turkey.
The records of the Disability Health Board of the Niğde State Hospital were evaluated for identifying patients (who were registered between 2011 and 2015) with blindness and MSVI and describing their causes. Using the records of the health board to identify visually disabled patients may not represent all the visually impaired people, because the patients that did not apply are not included in the study, but the benefits provided to the handicapped can only be obtained if the level of disability is certified by a health board report acquired from one of the health institutions authorized by the government. We believe that the substantial benefits provided by the government to the handicapped are important and would encourage many patients with disabilities to apply for the certification of their disability. Therefore, in the absence of cross- 
Figure 2. Distribution of causes of MSVI based on age groups
Age groups 0-14 years 15-49 years 50+ years sectional surveys, we think that using the records of the disability health board may give us an accurate estimation of the causes of blindness and MSVI in this region.
Stevens et al. reported that vision impairment was more prevalent in those patients aged 50 years and older (5) . About 84.6% of blind patients and 77.5% of MSVI patients were reported to be in this age group. Consistent with this study, we found that 63.3% of our patients in the blindness group were 50 years and older, while 64.8% of patients in the MSVI group were in the 50 years and older age group in our study.
It has been reported that blindness and MSVI due to cataract and macular degeneration were more prevalent in females than in males worldwide (4) . In our study, higher proportions of blindness and MSVI were caused by cataracts in females than in males (Fig.  1, 2) . Also, a higher proportion of blindness due to macular degeneration was seen in females than in males, but for MSVI due to macular degeneration, the proportion of male patients was higher. Global reports have suggested that females access care less often than males in many areas of the world (5, 10, 11) . This may be an explanation for our cataract results as well. Female longevity may also have an effect in this difference, especially with respect to AMD.
Negrel et al. investigated the prevalence and causes of blindness and low vision in a population-based survey in southeast Turkey in 1996 (7) . They examined 7497 persons and found cataract, corneal opacity, and glaucoma to be the main causes of blindness. Cataract and refractive errors were main causes of low vision. However, their findings were based on small numbers, i.e., 34 patients were blind bilaterally, 125 had low vision, and 73 had monocular blindness. We had an opportunity to evaluate 335 patients with bilateral blindness and 381 patients with MSVI in our study. Due to the differences in the methodology, a direct comparison may be problematic, but we can say that due to improved health services and improved and widespread performance of cataract surgery, cataract is not the main cause of blindness according to our study. Nevertheless, it is still the main cause of MSVI (18.4%). Regional differences may also be important in this respect, because in a recent study using health board reports in southeast Turkey, it has been reported that cataract was still the main cause of blindness (8) .
Retinal degenerations were reported as a leading cause of visual loss in neighboring countries with high rates of consanguineous marriages (9) . Consanguineous marriage rates were reported to be high in North Africa, the Middle East, and West Asia (12) . In our study, retinitis pigmentosa was the leading cause of blindness. We think that this is due to the high rate of consanguineous marriages in Turkey, which causes an increase in the prevalence of rare recessive diseases (13) (14) (15) . It has been reported that the consanguineous marriage frequency was 18.5%, and of these, 57.8% were first cousin marriages in Turkey (16) . Similar to our results, another study conducted in the Aegean region of Turkey also reported that the leading cause of low vision and blindness was retinal dystrophy in the 18-50-year age group (17) .
In the Tehran Eye Study from the neighboring country of Iran, the authors reported the main causes of visual impairment as cataract, macular degeneration, and amblyopia (18) . In that study, uncorrected refractive errors, cataract, and macular degeneration were the main causes of visual impairment. No distinction between blindness and MSVI was made. We could not determine the effect of refractive errors in our study because the level of visual disability is determined using the BCVA in our country. In our study, AMD was the second most common cause of blindness with cataract being a less common cause. We think that the widespread performance of cataract surgery is an important factor in this respect. For MSVI, cataract, and AMD were the most common causes.
A recent hospital-based study from Turkey by Ozturk et al. investigated the causes of severe visual impairment and blindness in a group of patients with an age range of 1 month to 17 years (19) . The leading causes were reported as cortical visual impairment (30.5%), retinal pathologies (most commonly chorioretinal dystrophies) (24.6%), and disorders related to crystalline lens (17.1%) for blindness and SVI in that study. In our study, the leading causes of blindness were hereditary retinal dystrophies (32%), OA (20%), disorders of the globe (16%), while the leading causes of MSVI were OA (39.1%), degenerative myopia (17.4%), and HRD (13.0%) in the 0-14-year age subgroup. The comparison of the study by Ozturk et al. with our study is not easy because it was conducted in the pediatric ophthalmology and strabismus unit, which is a tertiary referral clinic and is a part of a multispecialty university hospital, while our study was conducted in the state hospital ophthalmology clinic. Also, it should be kept in mind that these studies were conducted in different regions of Turkey; one was conducted in the Aegean region, while the other was conducted in the central Anatolia region. Although there are regional variations, the most common anatomical site affected in severe visual impairment and blindness of children is retina worldwide (20, 21) . We also found that retinal diseases HRD and RP together constitute nearly 44% of causes of blindness in the 0-14-year age group in our study.
Kıvanç et al. also investigated the health board records to identify the ophthalmologic conditions leading to blindness and visual impairment in severely disabled patients aged over 64 years in Turkey (22) . They found that the most common ophthalmologic diseases in that group were cataract, glaucoma, and age-related macular degeneration (AMD) with cataract being the main cause of blindness in their study. The main causes of blindness and MSVI in the older age group (>50 years) were AMD, diabetic retinopathy, and cataract in our study, which is similar to results of Kıvanç et al. Diabetic retinopathy is more prevalent and glaucoma is less prevalent in our study, which can be due to different cutoff values for patient age (>64 years vs. >50 years). Cataract is also reported to be the leading worldwide cause of blindness and visual impairment in those aged 50 years and older (23) .
A limitation of our study is that our data was retrospectively obtained from the disability health board records. Patients who were not registered or who were registered elsewhere could have been overlooked during our study period. Nevertheless, our hospital is the only institution with a disability health board in the Niğde province. Also considering the substantial benefits provided to the disabled in our country we think that many people with visual disability was recorded in disability health board of our institution. This helps us in estimating the major causes of blindness and MSVI in the province. The sample size of our study was relatively large and we were able to describe specific causes of blindness and MSVI for different age groups, which is strength of our study.
In conclusion, this study provides an estimate of the major causes of blindness and MSVI in central Anatolia region of Turkey. Retinitis pigmentosa, AMD, and diabetic retinopathy were found to be the main causes of blindness. Cataract, AMD, and diabetic retinopathy were found as the main causes of MSVI. This information is important in the planning of public health policies and for allocating the budget for health services, given that several leading causes of visual impairment are reversible or preventable. Also, these results improve our knowledge regarding the ocular health status of this region and raise public awareness of visual impairment. Educating the population about the risks of consanguineous marriages is especially important, since retinitis pigmentosa is a major cause of blindness. Cross-sectional surveys of the population are necessary to obtain data regarding the prevalence and causes of blindness and MSVI in Turkey.
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